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BASIC INSTRUCTION FORMATS 


| FIRST HALFWORD ~ | ~ SECOND HALFWORD 


l REGISTER | 
OPERANDS 
IRR FORMAT * | 2 | | 
H0 0708 2 | 
| | : 
| 
, REGISTER STORAGE 
| OPERAND | OPERAND ! 
RX FORMAT | 


7 
| 
| 
| 


‘i 
REGISTER 4 STORAGE 
OPERANDS ¥ ) | OPERAND 
l 2 
| 


RS FORMAT oe Geet 


00 0/08 3 O0) 


| | 
{ | 
IMMEDIATE | STORAGE 
| 
! 


| 

| 

OPERAND OPERAND . 

SI FORMAT an cee } | 


*Op Code OA hex. (SVC) uses R1, R2 fields as an Immediate Operand 
designated I1. 


Add 

Add Halfword 
Add Immediate 
Add Logic 

Add Logic 


P\low Pending Interrupts 


Add Register 

Branch And Link 
Branch And Link 
Branch on Condition 
Branch on Condition 
Branch on Count 
Branch on Count 


06 


Branch on I/0 Interrupt Pending51 
59 


Compare 
Compare Hal fword 
Compare Logical 


Compare Logical Immediate 


Compare Logical 
Compare ~ 
Emergency Halt 1/0 
Insert Character 
Insert Table Pointer 
Load 

Load Address 

Load Compliment 
Load Hal fword 

Load Negative | 
Load Positive 

Load Psw 

Load 

Load and Test 

Move Immediate 

And 

And Immediate 

And 

Or 

Or Immediate 

Or 

Subtract 

Subtract Halfword 
Start 1/0 

Subtract Logical 
Shift Left Arithmetic 
Shift Left Logical 
Subtract Logical 
Subtract 

Shift Right Arithmetic 
Shift Right Logical 
Set System Mask 
Store 


49 
55 
95 
15 
19 
9E 
43 
0B 
58 
4] 
13 
48 
im 
10 
82 
18 
12 
92 
54 
94 
14 
56 
96 
16 
5B 
4B 
9C 
5F 
8B 
89 
1F 
1B 
8A 
88 
80 
50 


Store Character 

Store Hal fword 

Set Table Pointer 
Supervisor Cal] 

Swap 

Test Undermask 

Test Parity 

Exclusive Or 

Exclusive Or Immediate 
Exclusive Or 


Zero and Insert Character 


42 
40 
OD 
OA 
8] 
9] 
OF 
57 
97 
7 
4D 


INSTRUCTION LOGICAL EFFECT 


MNEMONIC 


ERPECI 


SHIFTS 
8B Shift Left Single 
Arithmetic 
89 Shift Left Single 
Logical 
8A Shift Right Single 
Arithmetic 
88 Shift Right Single 
Logical 
BRANCHES ~ SS 
45 BAL @) | Branch and Link 
05 BALR é) Branch and Link Reg- 
ister 
47 BC (4) Branch on Condition 
07 BCR 5) Branch on Condition, 
Via Register 
46 BCT 2) Branch on Count 
06 BCTR © Branch on Count, 


Via Register 


5] BPI 6) 


Branch on Pending 
1/0 Interrupt 


STATUS SWITCHERS 


OC API & Allow pending Inter- 
rupts 
OB ITPR &) Insert Table Pointer 


Register (See nage 18) 


Pe RN 


QQSPECIF CATION FORMATS 87 


OD OF TABLE. 


(R10) no shift. (R1,1-31)L 


end off. Zero fill. K=(B1)4+D1. 
CC. | 
(R1,0-31)L end off 7/ero fill. 
K=(B1)+D1. 

(R1,9-31)R end off. Sian ext. 
v=(BI)4D1. CC. 

(R1,9-31)R end off. Zero fill. 
K=(81)+D1. 


(PSW, 32-63) -R1. 
PSW,40-63. 


(PSW, 32-63) >R1. (R2,8-31) - 
PSW,40-63. 


(D2+ (X2)+(B2)) »PSW, 45-63 
M1-CC. 


(R2,13-31)>+PSW, 45-63 if MI=CC. 


(S10\8-31)- 


if 


no branch. New(R1)#0, 
(D2+(X2)+(B2))>PSW, 45-63 


Rl) minus 1 » RT. New(R1)=0, 
no branch. New(R1)40, 
| (R2,13-31)}»PSW, 45-63, 


| None pending: no branch. 
| Pending: (D2+(X2)+(B2)) > 
PSW, 45-63. 


(R1) minus 7 >» R1. New(R1)=0, 
( 


None pending: no-op. Pendina: 
(STO) »PSW,0-15; N+PSW,16-31; 
(STO+4) »PSW, 32-63; (STO+8) - 
GRT4;, (STO+12}) GRI5. 

| eP2=0: CIA FAR address in 
1 20-31. Then ( CIA Address 
| > R1, 19; ( CIA Scan FAR)> 


SRO, 
FAR) 


| 20-23; { CIA Priority FAR)> RI 
es are 


A A TASAMED 


INSTRUCTION LOGICAL EFFECT, CONT'D 


CODE MNEMONIC. NAME 


82 LPSW @® | Load Program 
Status Word 


80 SSM 7) Set System Mask 


op sTPR & | set Table Pointer 


Register (Sce page 18) 


Peneenanne wii FIBER amt es 
GQSPECIFICATION FORMATS AT ND OF TABLE. 


EFFECT 


24-31. @R2=1: CIA FAR address 

in GR1, 20-31. Then (CIA Add- 

ress FAR)> R1,19; (CIA Scan 

FAR)>+ R1,20- 23; (CIA Priority 
FAR)=R1, 24- 31. @ R2=2: (CHAN 2- 

5,E and F FAR)+ R1,19-29; 0> 

Unused RI bits. Clear interrupt 
request F/F. eR2=4: (Chan 0 Interrupt 
+ FAR) + R1,14-29; 0+ Unused R17 bits 
Clear interrupt request F/F. 
@R2=5:(Chan 1 Interrupt FAR)-R1,14-29; 
0+ Unused R] bits Clear interrupt 
Spat F/F. @R2=6: Chan 2-5 sta- 

+ R1,24-31: O+ Unused RI bits. 

ST0) =PSW. 0-15; O+PSW,16-31; 
(STO+4)+PSW, 32-63; (STO+8)>. 
GR10; (STO+12)GRI1 5 (STO+16)> 

GR12; (STO+20)»GR13; (STO+24)+ 

GR14; (STO+28)+GR15; 

Code [2=0. 


(D1+(B1))»PSW,0-7. Code field 
12=0. 


@R2=0: CIA FAR address in GRO, 
20-31. Then (R1,20-23)+Scan 

FAR if (R1,16)=1; (R1,24-31) 
+Priority FAR if, (RI, 17)= 1; 
(R1,19)+Address FAR when 

(R1 ,16&17)=0 or (R1,18)=1. 

eR2=1: CIA FAR address in 
GR1,20-31. Then eed eat 
Scan FAR if (R1,16)=1; (RI, 
24-31)+ Priority FAR if (RI, 
17)=1; (R1,19)+Address FAR 

when (RI, 16817) = =0 or (R1,18) 

=]. eR2= 2: 180016-Chan 2-D, 

E&F FAR. eR2=4: (R1,14-29) 
*Chan 0 Interrupt FAR, Unused R1 bits 
ignored. eR2=5: (R1,14-29) 
+Chan 1 Interrupt FAR, Unused R1 bits 
ignored. eR2=7: (R1,20-31) 
+Control Timer register & 

Timer activated. @R2=F: CPU 
reset & initial load from ROM 
to main storage. No effect 

if ROM not installed. 


INSTRUCT LON LOGICAL LFFECT, 


CONT 'D 


CODE MNEMONIC 


OA 


Supervisor Cal} 


LOGICALS -——.- 


55 cL @ 
15 clk @& 
95 c1 @ 


Compare Loqical 


Compare Logical 
Register 


Compare Logical 
Immediate 


43 IC ” Insert Character 
4] LA @) | Load Address 

54 N And 

14 NR And Register 

94 NI ©) | And immediate 

56 0 Or 

16 OR Or Register 

96 Ol © Or Immediate 

42 STC 2) Store Character 
OF TP ”— Test Parity 

of X Exclusive Or 

17 XR Exclusive Or Register 
97 XI © Exclusive-Or 


Immediate 


© © 


Test Under Mask 
Move Immediate 


™ 
MVI © 


* SUM OF D2 + (X2) + (B2), NOT THE CONTENTS OF STORAGE. 
SPECIFICATION FORMATS AT END OF TABLE. 


5 


NAME 


Zero and Insert Char 


EPEP GT. 


SVC Interrurnt and PSW GR swap 
with fixed memory-uddresses 
(hex.) as follows: PSW,M-15- 
60, 0-62: 11-63; PSW, 32-63- 
64; (GR10)>68; (GR11)-6C; 
(GR12) 70: (GR13)>74; (GR14)- 
78; (GR15)>7C:. (E0)-PSW, 0-15; 
O+PSW,16-31: (E4) -PSW 32- 63; 
(E8) >GR14; (EC) -GR15. 


(R1) compare with (02+ 
(2). Ce. 


(R1) compare with (R2). CC. 


(X2) 


(D1+(B1)) compare with 12. CC. 


(D2+(X2)+(B2))-R1,24-31. 
R1,0-23 no chanae. 


Bee ene RY 8-31 * 
O-R1,0-7 


(R1)A( (02e(2)4(82) RA. Ce 
(RT )A@RZ)-R1. C 

(D1+(B1))at2 ey, Cc. 
(R1)In- ee €C, 
(RT) In-v(R2)oR1. CC. 
(D1+(B1))In- eo CC. 
(R1,24-31) D2+(X2)+(B2), 


(D2+(X2)+(B2) )byte odd, parity 
test. (D2+(X2)+(B2))byte Ex-y 
(R1,24-31)>R1. R1,0-23 no 
chanae. CC. 


(RI )Ex-V(D2+(X2)+(B2)) RT. CC. 
(R1)Ex-V(R2)>R1. CC. 
(D1+(B1) )Ex-v12>D1+(B1). cc 


(D2+({X2)+(B2) )byte, ie parity 
test. (D2+(X2)+(B2) )byte> 
R1,24-31. O+R1,0-23. CC. 

(D +(B1)) compare with 12. CC. 


12> D1+(Bl). 


INSTRUCTION LOGICAL EFFECT ,CONT'D 


CODE | M 


ARITHMETIC 

cA | A @ | Aad 

1A aR @) | add Register 

4A AH @} | Add Hal fword 

9A Al ©} | Add Immediate 

5E AL Add tagical 

TE ALR | Add Logical Register 

59 C Compare 

49 CH @ Compare Hal fword 

19 CR Compare Register 

58 er | Load 

13 LCR Load Complement Register 

48 LH Load Hal fword 

1 LNR @) | Load Negative Reg- 
ister 

10 LPR & Load Positive Reg- 
ister 

18 LR Load Register 

12 LTR Load and Test Register 

5B SQ I subtract 

4B SH ¢) Subtract Hal fword 

5F SL (2) Subtract Logical 

1F SLR © Subtract Logical 
Register 

1B SR Subtract Register 

50 ST Store 

40 STH @) | Store Hal fword 

81 SWAP @ | Swap 


SPECIFICATION FORMATS AT END OF TABLE. 
6 


EFFECT 


(D2+(X2)+(B2))+(R1)2R1. CC. 
(R1)+(R2)+R1. CC. 


(D2+(X2)+(B2) )halfword sign- 
extended to fullword+(R1)-R1. 


1 CC. 


(D1+(B1) )byte+12+D1+(B1), CC. 
(D2+(X2)+(B2))+(RT)*R1, CC. 
(R1)+(R1)*R1. CC, 
(D2+(X2)+(B2)) compare with 
(R1). CC. 


(D2+(X2)+(B2) )halfword sign- 
extended to fullword and 
compared with (R1). CC. 


-(R1) compare with (R2). CC. 


(D2+(X2)+(B2))>R1. 
(R2)+R1. CC. 


(D2+(X2)+(B2))halfword sign- 
extended to fullword=>R1. 


[(R2)|-R1. CC. 
|(R2){>R1. CC. 
(R2)-R1. 

(R2)>R1. CC. 


ay minus (D2+(X2)+(B2))-+R1.. 


(Rl) minus (D2+(X2)+(B2))half- 
word sign-extended> R1. CC, 


(R1) minus (D2+(X2)+{B2))+ 
R?1. CC. 


(R1) minus (R2) + RT. CC. 


(Rl) minus (R2)> RT. CC. 
(R1 )+D2+(X2)+(B2). 
(R1, 16-31 )+D2+(X2)+(B2). 


(R1)+D2+(X2)+(B2). 
(D2+(X2)+(B2))-R1. 
Simultaneous. CC. 


INSTRUCTION LOGICAL EFFECT, CONT'D 


MNEMONIC NAME 


INPUT/OUTPUT 


si0 @D 
EHO @D 


EFFECT 


9C 
9E 


Start Input/Output 


Emergency Halt Input 
Output 


See Pagel3. 
See Pagel3. 


SYMBOL. DEFINITIONS SPECIFICATION FORMATS 
cc Condition Code @ ki, 02, 82 
Shift Count R11, D2, X2, B2 
Left RI, R2 
R Right M1, D2, X2, B2 
STO Be D1+(B1) M1, R2 
STO * D1+(X2)+(B2) D2, X2, B2 
( ) Contents of 8 Di, Bi 
= Equals R2, D2, X2, B2 
# ~ Not Equal 12, DI, BI 
7 Equivalent to 1] 
- Through ~ C,. 065 81;,.:% 
i . *C =Channel Number 
' i L =Line Number (if applicable) 
CC =Channel Code(if applicable) 
In-V Incius ive-OR 
Ex-V Excise tyve-OR 


(overline) Comriement of 


| | Absolute Value of 


> Transfer to 
TRUTH TABLE: Operand & 1 1 00 
Operanc 8 1010 
a 1 000 
In-V 1110 
Ex- @ 110 


TTA RGR ATNEN ANT 1D 


GENERAL 


47F 
Q7F 
479 
979 


AFTER COMPARE 


472 
972 
474 
974 
477 
077 
478 
078 
47B 
07B 
47D 
07D 


MNEMONIC 


B 


BR 
NOP 
NOPR 


BH 
BHR 
BL 
BLR 
BNE 
BNER 
BE 
BER 
BNL 
BNLR 
BNH 
BNHR 


AFTER ARITHMETIC 


4/\ 
071 
472 
072 
474 
074 


> 
“ad 


BO 
BOR 
BP 
BPR 
BM 
BMR 
BNZ 
BNZR 
BZ 


EXTENDED MNEMONICS 


SPECIFICATION 


D2 ,X2,B2 
R2 
D2 ,X2,B2 
R2 
D2 ,X2,B2 
R2 


D2,X2,B2_ 


R2 
D2 ,X2,B2 
R2 
D2,X2,B2 
R2 


D2 ,X2,B2 
R2 
D2 ,X2,B2 
R2 
D2 ,X2,B2 
R2 
D2,X2,B2 
R2 
D2 ,X2,B2 
R2 


CONDITION 


Branch Uncondi tionally | 
Branch Unconditionally 
No Operation 

No Operation 


Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 


Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 
Branch 


Branch 


On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 
On 


On 
On 
On 
On 
On 
On 
On 
On 
On 
On 


First Operand High 
First Operand High 
First Operand Low 
First Operand Low 
Operands Not Equal 
Operands Not Equal 
Operands Equal 
Operands Equal 

First Operand Not Low 
First Operand Not Low 
First Operand Not High 
First Operand Not High 


Overflow 
Overflow 
Positive 
Positive 
Minus 
Minus 
Not Zero 
Not Zero 
Zero 
Zero 


CODE 


CONDITION 


| MNEMONIC SPECIFICATION 


AFTER ARITHMETIC (cont'd) -—-——---——_—— 


47B BNM D2,X2,B2 Eranch On Not Minus 
07B BNMR R2 Branch On Not Minus 
47D BNP D2,X2,B2 Branch On Not Positive 
07D BNPR R2 Branch On Not Positive 
47E BNOV © D2,X2,B2 Branch On Not Overflow 


O7E BNOVR R2 Branch On Not Overflow 


AFTER TEST UNDER MASK 


47] BO D2,X2,B2 Branch If Atl Ones 

071 BOR R2 Branch If Ali Ones 

474 BM D2,X2,B2 Branch lf Mixed 

074 BMR R2 Branch If Mixed 

477 BNZ UZ, AC, Be Drauun it NOt All Zervas 
077 BNZR R2 Branch if Not All Zeros 
478 BZ D2,X2,B2 Branch If All Zeros 
078 BZR R2 Branch If All Zeros 

A7E BNOV D2,X2,B2 Branch If Not All Ones 
O7E BNOVR R2 Branch If Not All Ones 


nn 


AFTER PARITY CONDITION CODE SETTING 


47] D2,X2,B2 Branch If Odd 
071 R2 Branch If Odd 
47C D2 ,X2,B2 Branch If Even 
O7C R2 Branch If Even 


LT LLCS TAPAS, 


oe ; 
NS 


SNO11d39X3 
"99SU Qg9 = L :S3TIAD 
ALTuVd G0 


Ods2 = J1Ad AlluWd NG eee ee eee eee ee eae = 
oes TNO FYV_SGNVYIdO a ee ar Fast 
i? OWdZ = LINSIY/TWRION YdLI EE et | >< 


kugwd ON *OUdZ = LInsau >< eee a 
pM EIS IE| 2) 8 See ele leleleielelele 


CONDITION CODE SETTINGS 
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“CONDITION CODE SETTINGS , CONT'D 


ght cae 


Load PSW 


Shift Right Arith. 
Shift Left Arith. 
Test Undermask 
medians | 
Exclusive Or 


MASK BITS 
CONDITION CODE 


JINOWINW 


300) BBE 


C | Compare 
S| Subtract 
SLL | Shift Left oorea 


SWAP | Swap 


LPSW 


188] SRL | Shift Ri 


1S jx 
Vin 
orm | 
n= 
m—-1O 
jot | & 
(S) a 
m= | 4 1) 
mUiNn 
O18 > 
ad | S| 
wie 
Ti Q\|~ 
Dl aiau 
Cate e ee) 
je 
Clin lyn 
2) 
bay jb. 
voRi se) 


1 


BI 


Tz 


START ANG EMERGENCY HALF HO INSTRUCT IGNS 


SIO 
EHIO 
00 0708 WWW2 156 1920 222924 Sead al 
9E I2 upperl2 lower, BI Line | DI | 
1/0 -— ~~ {0 = Input 
1 = Output 


S10 and EHIO effect: (B1) + DI + external device on channel designated by 12. 


I2u = 0,1; then (B1) + DI = | Function** | Subchanne 
6 2324 31 
I2u = 2-5; then (Bl) + Dl= Line Command* 
PANS 2A H4 31 
Reserved 40.0 1/G - 
I2u = E,F; then (Bl) + Di = 


Command* 
~~ 31 


* Command only with SI0. See pages 15 through 17. 
** See CIA Functions on page 14, 


13 


T2 FIELD DEFINITIONS 


SELECTION 


MIM's and 1, Lines 9-31 
MIM's 2 and 3, Lines 32-63 
MIM's 4 and 5, Lines 64-95 
MIM's 6 and 7, Lines 96-127 
Cassette : 
Console 

CPU Interface 0 

CPU Interface | 


- OTM NO FP W PY 
nmP OD 0D 00 2D 


FUNCTIONS FOR CIA ATTACHED TO CPU INTERFACE 


HEX CODE FUNCTION 


Direct-Input Data Transfer (IBM Write) 


05 Direct-Output Data Transfer (IBM Read) 
06 BCW-Input Data Transfer (IBM Write) 

07 BCW-Output Data Transfer (IBM Read) 

08 Status Transfer Request 

18 Queue Special Status Transfer Request 
20 Clear Reset/Disconnect 

28 Clear Reset/Disconnect and Transfer Status 
40 Prenare to Go Off-Line 

50 Go Off-Line 

70 Go On-Line 

80 Command Test Sequence 


84-87 Data Transfer Tests 
Status Transfer Test 
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COMMANDS FOR 16-LINE, A-MIM T2016-00,01 
fo fe a afs 7 
xe me 

24 25 }26€ 27 28/29 30 3) 
eal 


5 66 7 
em, ae” 

0 

1 

] 

0 

0 

] 

] 


8-Level Code 
7-Level Code 
6-Level Code 
5-Level Code 


Command Byte Bit Position 


Command Byte 


SIO Bit Position 


Baud Rate 
Baud Rate 
Baud Rate 
Baud Rate 
Baud Rate 
Baud Rate 
Baud Rate 
Baud Rate 


—-----+ o0oO0d0 
> ee > > ee a) 
~~ OW fF WH — © 


011 Stop Bit 

1 |2 Stop Bit* 

0 | Break (Output) 

1 | Busy Out (Output) 

0 | Comcheck And 1 Stop-Bit 

1 | Comcheck And 2 Stop-Bit*”* 
0 | Send Marks 

1 | Sample Mode (Fnput) ABRD 


ee > ee o> EE > EE aD} 


—~-oo9o 
~O-7 Oo 


* 1-1/2 or 2 stop bits (Strap option) 
** Supervisory Xmit (ON) T2016-02. 


COMMANDS FOR MIM's (except 16 Line A-MIM) 


HEX CODE 


00 


01 
02 
04 
08 
10 
20 
2] 
4] 
80 
02 
20 


: MIM TYPE 


41] 


ADS,S,BSC 
All but BSC 
S,ADS ,BSC ,andIS 

All 
~ ADS,ADA,BSC 
A,ADA 
A,ADA 
A,ADA 
16 L- BSC 
BSC 
BSC 
ECA 


COMMANDS FOR TAPE CASSETTE 


01 
02 
03 
07 
05 
06 


HEX CODE 


SI or SO 


16 


Start Input (bit 23=0): or Output 
(bit 23=1) 


Pass Raw Data 

Probe for Status 

New Sync/ (Transparent Mode in IS-MIM) 
Comm-Check 

Dial Out 

Send Break 

Start Supervisory Transmit 

Stop Supervisory Transmit 

S10 DTR on 

Inhibit I1B 

Inhibit Data Transfer 

Send Break 


COMMAND 


Write on Tape 

Erase Tape 

Write with Read Check 
Read 
Backspace 
Rewind 
Bootstrap 


COMMANDS FOR AUTO-CALL ADAPTER (Attaches to MIM Line) 


HEX CODE COMMAND 


tnd of Number 
[nd of Block 
Comm-Check 


C 
D 
B 
F 


Pause 


AUTO-CALL ADAPTER DATA BUFFER FORMAT (TYPICAL) 


10 ° 314 a 
ACU 
Sync-Character = 16 hex. First Byte 
| Aci Line # | r | Pause 
ACU Line # 6 Dial Digit #1 
ACU Line # 1 Dial Digit #2 
ACU Line # 2 Dial Digit #3 
ACU Line # 6 Dial Digit #4 
ACU Line # 3 Dial Digit #5 
ACU Line # 3 Dial Digit #6 
ACU Line # 8 Dial Digit #7 
ACU Line # 1 Dial Digit #8 
ACU Line # 3 Dial Digit #9 
|ACU Line # 0 Dial Digit #10 
ACU Line # C End of Numbers 
ACU Line # D End of Block 
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INSERT AND SET TABLE POINTER INSTRUCTIONS 


*ITPR is the only means of clearing an Interrupt Table's Interrupt Request ff. 


R2 Code (Hex) . Accesses 


4 (Chan 0) 19-Bit Channel 0/1 Interrupt Table Pointer FAR. 
5 (Chan 1) 

2 8-Bit Channel 2-5, E&F Interrupt Table Pointer FAR. 
If overflow in detected, CC=3. 


0 (Chan 0) GRO contains CIA FAR address, bits**20-31. 
1 (Chan 1) GR1 contains CIA FAR address. 
6 ( 


ITPR only) Comm Line Instant Status to Rl,bits 24-31. 
When R2=6, 


(R6) = 


7 : (R1,20-31)+Control Timer Register & Activate Timer 
8-E Not Used 
F _ Specifies Initial load from ROM (STPR only) 


*See FAR Address Map in Hardware General Reference Manual for addresses. 
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LOADING and TESTING ADDRESS FAR, SCAN FAR and PRIORITY FAR 


The Set Table Pointer (STPR) instruction (ODR{R.) must have the R, field 
coded as zero for communication with a CIA attached to channel zero and coded 
as one for a CIA attached to channel one. General register zero or one is 
then used to address the Scan FAR, Priority FAR and/or the Address FAR (400,. 
to 4FFig or 500;, to 5FFig). The General Register specified by the R, field 
contains the data to be written. Bits 20 to 23 are used to load the Scan FAR. 
The Scan register will only be written when bit 16 is a one. The CIA uses 
bits 24 to 31 to load the Priority FAR. The Priority FAR will only be loaded 
when bit 17 is a one. The Address FAR is loaded with the value of bit 19 
when both bits 16 and 17 are zeros or when bit 18 is a one. 

19120 23 


161718 24 3] 
Scan Priority 
FAR FAR 


L iad neee FAR 
"1" = Write Address FAR 


"1" = Write Priority FAR 
"IT" = Write Scan FAR 


(RI) 


NOTE: If (R1) bits 16, 17 and 18 are all zero,write bit 19 into Address FAR 


400-4FF CIAO 


R2 Address of FAR 500-5FF CIAI 


The Insert Table Pointer (ITPR) instruction (OBR,R2) uses the Ro field iden- 
tically to the STPR instruction. The contents of the Address FAR, Scan FAR 
and Priority FAR are loaded into bits 19, 20 to 23 and 24 to 31 respectively 
of the General Register specified by Ry. The Scan FAR, Priority FAR and 
Address FAR are accessed simulatneously by the ITPR instruction. 


The CIA will accept an STPR instruction only when off-line. It can accept 
an ITPR instruction at any time, but the value of the Address FAR location 
(bit 19) and the Priority FAR (bits 24-31) will only be valid when the CIA 
is off-line. 
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PROCESSOR HARDWARE FORMATS 
PROGRAM STATUS WORD 


SYSTEM MASK STATE INTERRUPT CODE (OLD PSW) 
00 0708 2 516 31 


System Mask, Bits 0-7 


0-3 Bits 0-3 are simply carried with the old and new PSWs. 
COMTEN software conventions treat this field as either 
a 4 bit program number or a systen performance measurement. 
Of the sixteen states available only seven are currently 
defined as follows: 


PSW bits 0-3 Measurement Meaning 

0 - 0000 Wait state. 

1 - 0001 Communications channel interrupt handling state 
with interrupts locked out. 

2 - 0010 Channel 0 interrupt handling state with interrupts 
locked out. 

3 - 0011 Channel 1 interrupt handling state with interrupts 
locked out. 

4 - 0100 Non-interruptable task and time task state, 

5 - 0101 Low priority interruptable task state. 

6 0110 Low priority non-interruptable task state. 

{ 0111 Reserved for future use by NCP and DSS. 

F 34111 


4 Machine Fault: 1=Allow Storage Parity Error 
Interrupts 


5 1/0 Lockout: 1=disable all I/0 Data and Status 
Transfers and tabling of Interrupts. 

6 Timer: 1=allow Timer Interrupts. 
I/0 Interrupts: Q=disable Immediate I/0 
Interrupts but allow tabling. 
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Protection Key 8-11 


State 


12,14,15 
13 


Instruction Length 


Code 32,33 
Condition Code 34,35 
Unused 36-44 


Instruction Address 45-63 


STORAGE ASSIGNMENTS 


BYTE STORAGE LOCATION 


DECIMAL 


0-63 
64-239 
242-243 
244-255 
256-287 
288-319 
320-327 
328-343 
344-511 
512-1023 
1024-3071 


* 13072-4095 
4096-6143 


6144-7167 
7168-7679 


7680-8191 


HEXIDECIMAL 


0-3F 
40-EF 
F2-F3 
F4-FF 
100-11F 
120-13F 
140-147 
148-157 
158-1FF 
200-3FF 
400-BFF 


COO-FFF 
1000-17 FF 


1800-1BFF 
1C00-1DFF 


1E00-1FFF 


8192-262,143 2000-3FFFF 


hardware-ignored. 


hardware-ignored 
l=Interrupt State. Set by execution of API. 


O01 RR; 


1O=RX, RS or SI. 


(see previous pages 10, 11, and 12) 


Next instruction's Address 


USE 


Storage for software 

Old and New PSWs (See Figure 1.1) 
Timer ; 
Day Clock (software) 

Channel E Cassette Control Packet 
Channel F Console Control Packet. 
45/65 Control Packet Address 
Interrupt Storage 360/370 Subchannel 
Reserved for future use 

Storage for software 


Communications Line Control Packets, 
Lines 0-63 


Storage for software 


Communications Line Control Packets, 
Lines 64-127 


Communications Interrupt Table 


360/370 CIA 0 Subchannel Control 
Packet Address 


360/370 CIA 1 Subchannel Control 
Packet Address 


Storage for software 


2] 


BYTE ADDRESSES 


DECIMAL | HEXADECIMAL 


64-71 
72-79 
80-87 
88-95 


96-103 

104-111 
112-119 
120-127 


128-135 
136-143 


144-151 
152-159 


160-167 
168-175 


176-183 
184-191 


192-199 
200-207 


208-215 
216-223 


224-23) 
232-239 


*AS - Address of next Channel @ Interrupt _ 
**BS - Address of next Comm-Line Interrupt 
***C8 - Address of next Channel 1 Interrupt | 


40-47 
48-4F 
90-57 
58-5F 


60-67 
68-6F 
70-77 
78-7F 


80-87 
88-8F 


90-97 
98-9F 


AQ-A7 
A8-AF * 


BO-B7 
B8-BF ** 


CO-C7 
C8-CF*** 


DO-D7 
D8-DF 


EQ-£7 
E8-EF 


Program Status Word Table 


ASSIGNMENT 


Old PSW 

GRIO, GRI1 
GR12, GR1I3 
GRI4, GRI5 


Old PSW 

GR10, GR11 
GRI2, GR13 
GRI4, GRI5 


New PSW 
GR14, GR15 


New PSW 
GR14, GRI5 


New PSW 
GR14, GR15 


New PSW 
GR14, GR15 


New PSW 
GR14, GR15 


Not Used 
Not Used 


New PSW 
GRI4, GRI5 


INTERRUPT TYPES 


Machine Fault and Program Error Inter- 
rupts 


I/O Interrupts, Timer Interrupts, 
Supervisor Cal] Interrupts 


Machine Fault Interrupt 
Program Error Interrupt 
Channel O Interrupts 
Communications Interrupts 
Channel 1 Interrupts 

Not Used 


Not Used 


SVC, Timer Interrupts 


| FIRMWARE 
\ POINTERS 


22 


BUFFER CONTROL WORD * 


| eee "I" = no "D" interrupt ** 
"7" = Stop at expiration 


"Tl" = Control Mode 


Count (count field = 0 specifies 256 bytes) 
Function ; 


Transfer, Continue, "D" Interrupt) 


“a7 OO 
u 
Oo 


( 

(Transfer, Continue, No "D" Interrupt) 
(Transfer, Stop, "D" Interrupt) 
(Transfer, Stop, No "D" Interrupt) 
(Control, Continue, "D" Interrupt) 
(Control, Continue, No "D" Interrupt) 
(Control, Stop, “D" Interrupt) 
(Control, Stop, No "p" Interrupt) 
(Unconditional Stop) 


on ees ee se ee ss ee 2 | 
u 
TN DOM BS WH DH 


* Notes: Function field is not used with CIA. 


**Buffer Expiration 
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CHANNEL IPL ROM STRAPPING - FEATURE 1034-00 


0 7811 (12 13 14 1516 2324 31 


HOST 1 HOST 2 
IPL IPL . Res erved Reserved 


SUBCHANNEL SUBCHANNEL 
MEMORY 


SIZE _ RESERVED , 


* CHANNEL O INTERRUPT TABLE size_t nterface Status *** 


we CHANNEL 1 INTERRUPT TABLE SIZE 
ake 0 = interface not available 


1 = interface available 
VARIABLE DATA VALUES: 


SUBCHANNELS - HEXIDECIMAL VALUE OF THE IPL CUBCHANNEL FOR THAT HOST 


MEMORY SIZE - EACH INCREMENT REPRESNETS 16K. A MACHINE WITH 16K 
WOULD HAVE A VALUE OF 1 STRAPPED 


CPU TYPE - 0 - 3670-00 
] - 3670-01 
2 - 3650 
3-15 - RESERVED 


256 bytes (64 words) 
512 bytes (128 words) 


2 - 1024 bytes (256 words) 
3 - Reserved 


INTERRUPT TABLE SIZE -0 
1 


Memory locations 20 to 27 are loaded from the 8 bytes of variable data. 
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Communications Line Control Packet Format 


00 0708 Lik2 @) 4 3| 
| g : INPUT ACTIVE 
+0] COUNT = FUNCTION BUFFER ADDRESS ach 
Of aaa SRR Pie Pe 
+4 COUNT FUNCT 10 Y; BUFFER ADDRESS PE SAN 
fs execs eee ie BCW 
eel. Auecore ACTIVITY ACTIVITY EMULATOR 
OFFSET FLAG 1 FLAG 2 INDEX 
INPUT MULTIPLEXER 
+C SUBCHANNEL PACKET INPUT TIMER 
ADDRESS _ 
OUTPUT ACTIVE 
0 COUNT Function BUFFER ADDRESS = 
Y OUTPUT STA 'DBY 
+14 COUNT FUNCT ION’ BUFFER ADDRESS BCW 
. rs pS a 
OUTPUT 
+18] INT PTG SECONDARY LINE CONTROL PACKET ADDRESS 
OFFSET 


OUTPUT MULTIPLEXER 
SUBCHANNEL PACKET 
ADDRESS 


OUTPUT TIMER 


SECONDARY LINE CONTROL PACKET 


00 07108 ] 
MODE NUMBER 2-D 
COMMAND COMMAND 

EMU EMU 


AUTO-CALL 
ADAPTER LINE 
NUMBER 


CHARACTER 0 
CHARACTER 0 CHARACTER 1 

OUTPUT 
CHARACTER 0 CHARACTER 1 CHARACTER 2 CHARACTER 3 [BUFFER NO.1 


CHARACTER 0 CHARACTER 1 CHARACTER 2 
CHARACTER 0 CHARACTER 1 CHARACTER 2 


START 1/0 
CONTRAL WORD 


LINE 


=o NUMBER 0-31 


+4 


EMULATOR LINE 


+8 OPERATORS 


AUTO-CALL 
UNIT RELATIVE 
PORT NUMBER 


+C 


+10 FOR FIRMWARE USE 


INPUT 
BUFFER NO. 1 
INPUT 
BUFFER NO.2 


CHARACTER 2 


CHARACTER 1 


CHARACTER 2 


CHARACTER 3 BUFFER NO. 2 


CHARACTER 3 


Communications Line Control Packet Table 


PACKET Ist. BYTE LCP | LCP PACKET Ist BYTE EGP 


DEC HE X LINE | MIM LINE | MIM ( LINE | MIM 


LCP FORMAT 2080 2 4576 T1EO {79 4 
; 2 
Input Active BCW 2 4608 1200 {80 5 
Input Standby BCW 2 4640 1220 «=|81 5 
Reserved (program use) 2 4672 1240 |82 5 
Reserved (program use) 2 4704 1260 183 5 
Output Active BCW 2 4736 1280 |84 5 
Output Standby BCW Md 4768 12A0 =(|85 5 
Reserved (program use) be 4800 12CO =|86 5 
Reserved (program use) 12 4832 12EO =|87 5 
2 4864 1300 «688 5 
1024 400 0 0 2 4896 1320 ©6489 5 
1056 420 1 0 2 4928 1340 {90 5 
1088 440 2 0 2 4960 1360 36191 5 
1120 460 3 0 2 4992 1380 |92 5 
1152 480 4 0 5024 13A0 {93 5 
1134 4A0 5 0 3 5056 13CO0 = =|94 5 
1216 4C0 6 0 3 5085 13EQ0 495 5 
1248 4E£0 7 0 3 

1280 500 8 0 3 5120 1400 96 6 
1312 520 9 0 3 5152 1420 = =|97 6 
1344 540 10 0 3 5184 1440 «+198 6 
1376 560 a 0 3 5216 1460 {99 6 
140& 580 12 0 3 5248 1480 |100 | 6 
1440 5A0 13 9) 3 5280 14A0 =|101 |6 
1472 5C0 14 0 3 5312 14c0 +=|102 | 6 
1504 5E0 1S 0 3 5344 14E0 |103 | 6 
3 5376 1500 =|104 |6 
1536 600 16 ] 3 5408 1520 |105 | 6 
156 620 7 ] 3 5440 1540 |106 | 6 
1600 640 18 ] 3 5472 1560 |107 | 6 
1632 660 19 ] 3 5504 1580 |108 {6 
1664 680 20 1 5536 15A0 |109 }6 
1696 6A0 21 ] 4 556& 15CO 1110 | 6 
1728 6CO0 22 ] 4 5600 15EO «(4111 6 

1760 6E0 23 ] 4 . 
1792 700 24 ] 14 5632 1600 =|112 | 7 
1824 720 25 ] 4 5664 1620 «#1113 |7 
1856 740 26 ] 4 5696 1640 #3114 17 
1888 760 27 ] 4 5728 1660 115 | 7 
1920 780 28 ] 4 5760 1680. |116 | 7 
1952 7A0 29 ] 4 5792 16AO 117 | 7 
1984 7CO 30 ] 4 5824 16CO 3=#j118 |7 
2016 7E0 3] 1 4 5856 16EO 4119 | 7 
4 5888 1700 =|120 |7 
2048 800 32 2 4 5920 1720 «121 7 
4 5952 1740 «#|122 }|7 
‘Ja | 5984 | 1760 123 |7 
6016 1780 {124 |7 
6048 17AQ 1125 {7 
6080 17€0° {126 | 7 
6112 17EO 1127 {7 


INTERRUPTS AND STATUS CODES 


Three classes of Interrupts may occur: 1) Processor, 2) Channel 0,1 and 3) 
_ Channel 2-5. 


Processor Interrupts 


OLD PSW OLD PSW ; 
BITS 16-3] LOCATION (hex.) 


PRIORITY 


“Machine Fault 


CPU Parity 0000 
1/0 Parity 0001 
Power-ON 0004 ¢ 
Power-OFF 0002 
Program Error 46-47 
Program Specification 006 
Illegal OP Code 0001 
Memory size exceeded 0004 
Control timer 0002 
CHAN O Int Request 0000 60-67 
CHAN 1 Int Request 0000 60-67 
CHAN 2-5 Int Request 0000 60-67 
Supervisor Call or Timer 60-67 
SVC OONN* 
Timer 0100 


*NN = SVC I1 field 
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CHANNEL 2-5, E, and F INTERRUPT FORMATS and MIM STATUS 


12 {13 23424 


= Address Field* 
1/0 TYPE 


STATUS 
0-7 6-MIM NO. 


en ae Zeros - Timeout 


12 only. 
000|Timeout (Firmware-generated)** 


MM 


MM = 1Cy6- Cassette 001}; 12 (status) 
BBL SENG rt CONS 075 010} (Buffer expiration) 
LL = Line No. 011/11 (Control Code detected. Stored 
; in Input Buffer) 
1 = Output 100] Simultaneous I] and D (11D) 
0 = Input 101] BID (Branch-control-code detected. 


Standby BCW to working location 
with K=1) 
* address of last character stored. 


** Does not appear in interrupt table. 


NOTE: 12 with Bit 9=1 and Bits 13-31 all zeros = Output Completion 


Comm-Channel Interrupt Trace Table 


LL - System line number if line is at priority 2 or 3. 
System line number shifted right 1 bit if line is at priority 1. 


SS - Status byte from MIM or cassette. 
AAAA - Ending buffer address. 


Format in Bits 


LLLL LLLL L0001 000 0000 0000 SSSS SSSS Input 12 

LLLL LLLL LOO10 AAA AAAA AAAA AAAA AAAA Input buffer expiration 
LLLL LLLL LOO11 AAA AAAA AAAA AAAA AAAA Input 11 

LLLL LLLL LO100 AAA AAAA AAAA AAAA AAAA Input 11D 

LLLL LLLL LO101 AAA AAAA AAAA AAAA AAAA Input BID 


LLLL LLLL L1001 000 0000 0000 0000 0000 Output [2 
LLLL LLLL L1019 AAA AAAA AAAA AAAA AAAA Output buffer expiration 
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4 Line ADS-MIM STATUS 


28, 


os Set or ACU Not 
Ready 


Ring Indicator 
Clear To Send 
Carrier On 
Abandon Call] And Retry 
Data Line Occupied 


4 Line ADA-MIM STATUS 


nN 
4 
N 
wn 
nD 
n 
nO 
~ 
Pd 
nN 
ee) 
* 
N 
wo 
w 
oO 
w 
aoe 


tpbata Set Or ACU Not 
Ready 
Ring Indicator 


STRAP OPTION: Sunervisory 
Receive Or Break 


Clear To Send 
Carrier On 
Abandon Call And Retry 
Data Line Occupied 
* must be probed but will accompany unsolicited status. 
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“ Line BSC-MIM STAT! 


LLoata Set Or ACU Not 


Parity Error a Ready 


BCC Error Ring Indicator 
DLE EOT Hang Up 
‘Format Error 
Abandon Call And Retry (Auto Dial Only) 
Data Line Occupied 


NOTE: No status bits present on end of input (BCC check) implies no error. 


4 Line S-MIM STATUS 


24 25 26 27, 28, 29 30 31 


toata Set Not Ready 


Ring Indicator 
Clear To Send 
Carrier On 
NOTE: No status bits present implies end of output, no error. 


4 Line ECA-MIM STATUS 


tata Set Not Ready 
Ring Indicator 

Break Detected 
-Clear to Send 


Carrier’ On 
* must be probed but will accompany unsolicited status. 
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16-LINE, A-MIM STATUS (Normal Status) See page 33 for Instant Status (12016-02) 


STRAP OPTION: Data Set 
Ready, Carrier, or Clear 
To Send (Signal On To Off) 


STRAP OPTION: Ring Indicator 
or Data Set Ready (Signal Off 
‘To On) 


Break Detected 

Clear To Send 

Data Set Ready 

STRAP OPTION: DSR On To Off (Note 1) 
Return To Mark 

Late Input Resume (Loss Of Input Data) 


* Does not generate interrupt and cannot be probed. They will accompany 
an unsolicited status. 
Note 1: Strap Option: Hi Suprec, Lo Suprec, RI, DSR, CTS,CO. 
Foiled to DSR (T2016-02) 


*16-LINE, BSC-MIM STATUS (Normal Status) See page 33 for Instant Status 


Data Set Ready On To Off 
DSR Off To On 

Break Off To On 

Format Error 

Carrier Off To On 

Reserved For Future Use 

End Break 

- Parity Error Or BCC Error 


* Status byte of all zeros means CRC is ok. 
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AUTOCALL ADAPTER STATUS 


Pe 


Data Line Occupied (ON) 
Abandon Call-Retry (Off To On) 
Data Set Status (Off To On) 

Buffer End Status 


Line Number of 
Auto-Call Unit 


PROGRAM LOAD DEVICE (CASSETTE) STATUS 


EOT 
BOT 

~Parity Error 

EOB , 

Interlock 

-File Protect 

Sentinel Error 

Always Set 
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T2016-02 INSTANT STATUS 
(16-line A-MIM) 


24 25 26 27 28 29 30 31 


Data atus 
Ri 0 CPU 


Rec Data "1" = Mark 


CTS (or wire 
option to Carrier 
or Sup Rec) 1 = On* 


RS232 
Feature F2072 


Rec Data "1" = Mark 
XOP/XCO "1" = On** 
ii.U. Always "1" 
“Rec Data "I" = Mark 
N.U. Always "1" 


N.U. Always "1" 


MIL188 
Feature F2076 


D.C. Loop 
Feature F2074 


* foiled to strap option CTS 
** foiled to be off all the time. Foil cut & 
strap addition will connect to XOP/XCO signal 


T2018 INSTANT STATUS 
(16-Line BSC-MIM) 


**(R1) = 


*Receive in Sync 
Carrier On 
Clear to Send— 
Data Set Ready Pres 


*uReceive In Sync" is an Internal Logic Signal 


Oe 


CHANNEL O OR 1 HARDWARE FORMATS for 13019 


Multiplexer Subchannei Control Packet Format 


€ Wa 
“| swoowmer | ore | VZZZZ@ 


°, Se ee OUNT FUNC. OY BUFFER ADDRESS © 
CHARACTER 0 CHARACTER 1 CHARACTER 2 | CHARACTER 3 


ae ASSIGNED LINE NUMBER aes PROGRAM | CPU 


OFFSET 


STATEWORD, SUBCHANNEL CONTROL PACKET WORD 1 @> oftware 4 Character 


Burst in Progress 


(T3016) 
00 §=0203 0506 0809110) 11] 12 134141 SH 6 1 7}1 Bi 92012 112 22 3.412 5126 31 
| | | KI a 
Adapter Mode 
nls ’ (NOTE 2) 
Encoded T=ASCII 
(NOTE 1) Control o=eBcoict SAI 
Unit Type Read enable (370X,CA2 
(Master Bit) or CA3) 
(Note 3) f eo 3650 initialized 
(Encoded) (370X,CA2, or CA3) 
History - 270X 3650 should 
accept all commands 
lel Mode (370X, CA2 or CA3) 
SAD (2703) 


EIB Mode(SDAIT) Enable 


Set Mode - 270X 
Write enable (370X,CA2 or CA3) 
Reserve 


Active 


Le crag 


= Input SCP; 10 = Output SCP 
= Both 


Perform 4 character Burst with 
Software (T3016) 


*Bit 13 must be set before Firmware will use bit 27. (T3016 only) 
Bit 13 not used by 13018 and T3019. 
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NOTE 1: Adapter Field tells which Emulator according to the followin;: 


FULL EMULATOR LIST If the list is partial the list compresses always 
EMULATOR | CODE with the Emulators in the same sequence such as: 

SDAI 000 

SDAII 001 EXAMPLE 1 EXAMPLE 2 

TGHI 010 EMULATOR | CODE EMULATOR | CODE 

TGHIT | 011 SDAIIT | 000 SDAI 000 

TAL ; 100 TGHI 001 SDAII 001 

TAIT =; (101 TALI 010 TAI ; 010 

TAIII 110 a TAIL =| O11 

wry | WITY | 100 


NOTE 2: SDAII Code Detection Effect on Statewort bits: 


Bit 23 - Set by firmware if bit 30 set and . ‘Ff Stop received. 
Bit 28 - Set if bit 23 set and Write Commians received. 

Bit 30 - Sets on DLE STX. 

Bit 31 - Sets on DLE, Clears on next character. 


Bit 28 & 30 - Both clear if bit 28 set and Itt XT or the {Tb or DLL ENQ 
or DLE ITB detected. 


NOTE 3: 

Bit 3 - 2701 

Bit 4 - 370X channel adapter type 2 or tyne 3 

Bit 5 - 2703 

TERMINAL ADAPTER 

TA I 2740; 2740-11; 2741; 1050: 1060; 1976 
TA Il 1030, 1032 
TA IIT 2260; 2265 
TGH I EEY285 TITY 32 
TGH II . THEY: 333. TLY 35$: TTY 38 
SDA I (STR); 1009; 1013; 7701; 7702; 7710; 7711; 7740; 360 
SDA II (BSC); 2780; 1130; REMOTE 360 


IRR gr tm Pt A a PS pS PAP PPO CSR Ce ESO SY A ET A PSI 
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STATUS /SENSE, SUBCHANNEL CONTROL PACKET WORD 2 @) 


Subchanne! Address 


is inserted by Status Sense Byte ] 
Hardware 
00 { 070409)1 0 611 7Nl S1 9202 112 22 324 1 


EZ 


Status Modifier —_—_———— 
Control Unit End --—————-——_ 
Busy 

Channel End ---——-— 

Device End -——————_____________ 


Uni CheCk 2 
Unit Exception ————_——__—___ | 
Command Reject 


Intervention Required EE ABORT - 370X CA2 or CA3 


TTime Out - 270X 


Attention —————-_—_- 


Seek oh nr Sn ee eth 
pus Out Sar ck Lost Data(Not Initialized) 
Equi pment: Check = 370X CA2 or CA3 
Overrun Set by Hardware 


Data Check ———————________________________-_______ 270X Set by Firmware 


SUBCHANNEL CONTROL PACKET WORD 3: BCW Mode = BCW; Direct Transfer Mode = Data@} 


TESTWORD, SUBCHANNEL CONTROL PACKET worD 4 @) 


Le [18M TLL 


Suppress Out 


Service Out 
Command Out 
Address Out 
Select Out 
JUperational Out 
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360/370 SCAN FAR COMMANDS 


r~A moO MD wWYrwo ON DN FP WD ~~ O&O 


Idle 

Stacked Special Status Pending 
Input/Write 

Output/Read 

Direct Input 

Direct Output 

BCW Input 

BCW Output 

Normal Status 

Stacked Status 

Special Status 

Stacked Special Status 

Command Request (Test Command) 
Not Used 

Not Used 


IBM Disconnect (Selective Reset 
For A Given Subchannel ) 


SI/0 


INITIATED BY | FUNCTION} ACTION 


oo NO 

360/370 | YES 

360/370 NO 

360/370 : NO 

COMTEN YES 

COMTEN YES 

COMTEN YES 
~_COMTEN YES 

COMTEN YES 

COMTEN YES 

360/370 YES 

COMTEN YES-OFF LINE 
as 110 

NO 
360/370 Saas NO 


FUNCTIONS FOR CIA. ATTACHED TO BASE INTERFACE 


HEX CODE FUNCTION 
04 Direct-Input Data Transfer (IBM Write) 
05 Direct-Output Data Transfer (IBM Read) 
06 BCW-Input Data Transfer (IBM Write) 
07 BCW-Output Data Transfer (IBM Read) 
08 Status Transfer Request 
18 Queue Special Status Transfer Request 
20 Clear Reset/Disconnect 
28 Clear Reset/Disconnect and Transfer Status 
40 Prepare to Go Off-Line 
50 Go Off-Line 
70 Go On-Line 
80 Command Test Sequence 

84-87 Data Transfer Tests 
88 Status Transfer Test 
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CHANNEL O OR 1 INTERRUPTS 


Channel 0 or 1 have Interrupt Types identified by bits 8,9 and 15 of the 
Interrupt Word. These seven types(000-110) originate from CIA; and 
appear in various formats. The basic interrupt format apnears below. AT] 
channel © or 1 formats are variations of this. 


@Basic Format 


*bits 16-27 = Control Packet Address, bits 28-31 = firmware priority 


minterrupt Type: 000,Normal Status/Data Completion 


Zeros ih eee aaa La a 


Command —Priority 
Chain Address of 1 of 512 

Flag Subchannel Control Packets 

(Strap Option) 

see ene Note) | 000 = Status Transfer Completion (bit 
Mode Flag 11 = 0) 

*Number of Bytes— 000 = Output Interface Stop (bit 
Transferred Us) 


(00='0' or '4') 001 = Output Buffer Expiration 


Bit 11 = Special Char. 1 010 = Input Buffer Expiration 


Detected 011 = End Character Detected 
Bit 10 = Special Char. 2 100 = Input Interface Stop 
Detected “ ? 
-101 = Input Buffer Expiration and 
End Character Detected 
* Meaningful on direct data 110 = 1/0 Bus Parity Error 


transfers only. 
111 = Input Buffer Expiration and 
NOTE: Bits 10-14, firmware function Parity Error 
1 Command Chaining 
Q = No Command Chaining 
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Minterrupt Type: 001, Special Interrupt 


* —— Interrupt Type 
LL TT bdo dodooo. ip leat i 


t. Peay ty 


Number of Bytes 
Trans fered 
(00 = '0' or '4') 


Address 7 1 of 1024 
Subchannel Control Packets 


Burst Mode Flag 
(IBM Halt 1/0) 
Selective Reset 


L__ system Reset 
Off-Line Request 


On-Line Request 


, 
I 
| 
| 
' 
i 
t 


* bits 0-3 = F hex: 3650 STOP hé 2324251762728 31 
pressed (Each T3019 CIA will 
Generate a STOP Interrupt ). 0000000 Pere ae ee 4 
IBM Interface Number | 
Strapped Priority 
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“ginterrupt Types: 010, Normal Command 
011, Stacked Command 


ir a Type 


0405060708 Y, 


Fae X 


Always 
Anays IN 


IBM CMND riority 


Bits 3-7 Address of 1 of 512 
Chain Flag IBM Cmnd Subchannel Control Packets 
(Strap Option) Bits 0-2 : 
Burst Mode 
pied 000 00001 Write 


000 00010 Read . 

000 00101 Diagnostic Write 
000 00110 Prepare Diag. Read 
000 01001 Poll in Emulation-Break 
000 01010 Inhibit 

000 01101 Break 

000 01110 Search 

000 10010 Diagnostic Read 
000 10011 SADZER 

000 10111 SADONE 

000 11011 SADTWO 

000 11110 Address Prepare 
000 11111 SADTHREE 

001 00011 Set Mode 

001 00111 Enable 

001 01001 Dial 

001 01111 Disable 

010 00001 Write Break 

010 00010 Read Clear 


minterrupt Types: 100, Reserved Subchannel Command 
101, Reserved Subchannel Stacked Command 


a Fa i 


IBM Command ___-IBM Interface 
Bits 3-7 Number 


Burst Mode 
Flag 


IBM Command 
Bits 0-2 | 
Command 


Chain Flag 
(Strap option) 


Strapped 
Priority 


40 


@Interrupt Type: 110, Special Status Completion 
Interrupt Type 


Subchannel Strapped 
Number Priorit 


Burst Mode Flag 


IBM Interface — 
Number 


* Can also indicate Selective Reset or Disconnect received during 
transfer of Special Status, Command to reserved subchannel, i.e. 
bit 3or4= 1. 
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INTERRUPT TABLE FORMATS 


HARDWARE COMMAND INTERRUPTS 


TY42XXXX 
TY44XXXX 
TY4AXXXX 


TY4CXXXX 
TY 52XXXX 
TY 54XXXX 
1Y 5AXXXX 
TY 5CXXXX 
TY64XXXX 
TY66XXXX 
TY6EXXXX 
TY 76XXXX 
TY 7EXXXX 
TY7EXXXX 
3Y 46XXXX 
SY 4EXXXX 
SY 52XXXX 
3Y 5EXXXX 
BYA2XXXX 
BY44XXXX 


Write 
Read 


Diag. Write in Emulation-Write IPL 


Write IPL to NCP 


Prepare-Diag Read for TAIII 2701 
Poll in Emulation-Write Break for NCP 


Inhibit 
Break 
Search 
Diag Read 
SADZER 
SADONE 
SADTWO 
Address Prepare 
SADTHREE 
Set Mode 
Enable 
Dial 


' Disable 


Write Break 
Read Clear 


TERMINATION INTERRUPTS 


OYOOXXXX 
OKTOXXXX 
OKO2XXXX 
OYO4XXXX 
OKO6XX XX 
OKO8XXXX 
OYOAXXXX 


OKOCXXXX 
GYOEXXXX 


SPECIAL 


OYATXXXX 
0801 XXXX 
1001 XXXX 
2001000P 
4001000P 
8001000P 
FQO1000P 


Status Transfer Complete 
Output Interface Stop 
Output Buffer Expiration 
Input Buffer Expiration 
End Char Detected 

Input Interface Stop 
Input Buffer Expiration and 
End Char Detected 

1/0 Bus Parity Error 

1/0 Bus Parity Error and 
Input Buffer Expiration 


INTERRUPTS 


Stacked Status 
IBM Halt 1/0 
Selective Reset 
System Reset 

Go Off-Line 

Go On-Line 

3650 Stop* 


SCP Address 

8 = Command chain 

4 = Burst mode 

Count plus Y 

Interface number & priority 


FIRMWARE CONVERTED 
COMMAND INTERRUPTS® 


OO40XXXX 
0042XXXX 
0044XXXX 
0046XXXX 
O048XXXX 
OO4AXXXX 
OO4CXXXX 
OO4E XXXX 
OO50XXXX 
0052XXXX 
0054 XXXX 
0056X XXX 
0058XXXX 
OO5A XXXX 


FIRMWARE INTERRUPTS 


00400000 Output Timeout 
00000000 Input Timeout 


Write 
Read 

D Write 
Prepare 
Enable 
Disable 
Inhibit 
D Read 
Poll 
Break 
Dial 
Search 


Add Prepare 


Set Mode 


* Each T3019 CIA will generate a STOP Interrupt. 
** These Interrupts will be seen in the Interrupt Trace Table 
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et 


saab 370 CHANNEL COMMANDS DECODED BY TERMINAL ADAPTER EMULATORS 


poe tar] tat | wa | tort | Text | soatr | nop 
asia oe {ae TGH II spa 11 | NCP 
2703 | 


2701 2703| 2701 2703 | 2701 | 2703 | 2701 | 2703] 2701 | 2703 | 2701} 2703} CA2§ 


EWABLE 

DISABLE xX 
READ ! | 
ARITE rai 

POLL : 
INHIBIT 

PREPARE 

SEARCH 

BREAK 

DIAL : 

WRITE BREAK 

READ CLEAR 

SET MODE 

ADDRESS PREPARE 

DIAGNOSTIC READ 

DIAGNOSTIC READ 

DIAGNOSTIC WRITE 

SADZER 

SADONE 

SADTWO | 

SADTHREE x 

WRITE IPL 

WRITE BREAK 


* = REQUIRES DIALING EQUIPMENT |  ©360/370 CHANNEL COMMANDS COMMON us ALL EMULATORS @ 
* - EXECUTED AS A READ (IMMEDIATE COMMANDS ) 
* - EXECUTED AS AN 1/0 NOOP 


COMMAND 
COMMAND CODE (HEX) 2701 2703 oe 
03 


we >< 1 OK O< OO OK OK OOK OOO, 
' ft § > > OK OOK O< OK Oo 
(>< ££ >< >< >< OS OK OK OK 

>< >< O< >< OK 


et x >< I 


& X 
- X 


'ob!oeot 6 


$ t 8 St >< 


1/0 NO-OP X X X 

TEST 1/0 00 x X X 

SENSE 04 Xx X X 

RESERVE | F4 7 X “ 
v 


net Cacc 


EMULATOR 


TA I, TA II 


2740 ,2741,1050, 
1060, 1070 ,1030, 
1032 


TA IT] 
2260, 2265 


TGH I 
TTY 28,TTY 32 


TGH IT 


TITY -33,5. TTY 35; 
TTY 38 


SDA JI 


2780,BSC, 1130, 
Remote 360 


CONTROL CODE DETECT STRAPPING 


CHANNEL 2-D 


INTERRUPT 


EBCDIC 

SOH I] 26 
STX 1] 03 
ETB I] 1F 
ETX I] 2D 


Ae 


EBCDIC 


CHANNEL 0 
CODE 


INTERRUPT 


End Character 


End Character 


None 


None 


End Character 
End Character 
End Character 
End Character 


* 


EMULATOR 


SDA II 


2780 ,BSC, 
1130, Remote 
360 


These codes are detected only when preceeded by a DLE ('10') 


CHANNEL 2-D 
INTERRUPT 
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CONTROL CODE-DETECT STRAPPING, CONT'D 


CHANNEL 0 

CODE INTERRUPT 
1026 End Character 
1003 End Character 
1O1F End Character 
102D End Character 
17 End Character 
03 End Character 
IF End Character 
05 End Character 
1017 End Character 
1003 End Character 
1O1F End Character 
1005 End Character 


CODE CHARTS 
“CODE CHART: TA I AND TA II (EBCD) 


SLCP ScP CODE SLCP CODE SLCP } sce | cone | 
HEX HEX CHAR HEX HEX CHAR HEX HEX HAR 
00 2c 1A : 58 oD "6 


RESTORE} 


1) When 2 characters are shown, the first is for upper case and the 
second is for lower case. 

2) All hex is shown lower case. Upper case characters will have the most 
Significant bit (BIT @) in SCP packet. 
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CODE CHART. TA III (ASCII) 
SLCP SCP CODE SLCP SCP CODE SLCP SCP CODE 
HEX. HEX. CHAR HEX. HEX, CHAR HEX. HEX. CHAR 
D8 B8 x 
“ 59 B9 =; Y 
. 5A BA Z 
/ DB BB 
gx 5C BC 
1 DD BD 
2 DE Br 
ener 2] RE oR © ce el 
4 60 E0 @ 
5 El El a 
6 E2 £2 b 
7 63 E3 c 
8 E4 E4 d 
9 65 E5 e 
: 66 E6 f 
: E7 E7 
Seana (a3: ta Va a Se 
= 69 E9 i 
> 6A EA j 
? EB EB k 
6C EC 1 
A ED ED m 
RB EE FE n 
C 6F EF 0 
D FO FO ~D 
E 7] Fl q 
F 72 F2 r 
G F3 F3 S 
H 74 F4 t 
C9 AQ I F5 F5 u 
CA AA J F6 F6 v 
4B | AB. K 77___—«|=s«F7 W 
CC AC L 78 F8 x 
4D AD M F9 | F9 y 
4E AE N FA FA z 
# CF AF 0 7B FB 
$ 50 BO P FC FC = 
% D1 Bl Q 7D FD 
& D2 B2 R 7E FE 
g 53. | B3 en A epee en cae saci, 
28 ( D4 B4 T 
A9 ) 55 B5 U 
AA * 56 B6 V 
2B + D7 B7 W 


NOTE: The lower case alphabetic characters are converted to upper case by the 
2848. On a read operation, lower case characters will be transmitted and 
stored in upper case bit configuration. 
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CODE CHART: TGH I (BAUDOT) 


SCP CODE SLCP SCP CODE “SLCP SCP CODE 
HEX. CHAR HEX. HEX. CHAR HEX. HEX. CHAR 


NOTE: When two characters are shown, the first is for BAUDOT Arrangement and 
second for Arrangement C. 
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CODE CHART: TGH II (TWX) 


SLCP scp CODE SLCP ScP CODE SLCP SCP CODE 
HEX. HEX. CHAR HEX. HEX. one oe eh. CHAR 
oe 


NULL 


SOM wr re ; : 

EOA A5 A5 % H 

EOM AG 65 & I 

EOT *A7 E5 ; J 

WRU Ag 15 ( K 

ACK A9 95 ) L 

BELL AA 55 * M 

*AB DS + N 

HT AC 35 : 0 

LF *AD B5 - P 

VT *AE 75 : Q 

FF AF FS / R 

CR *B0 OD Q S 

SO Bl 8D ] i 

SI B2 4D 2 U 

90 09 *B3 CD 3 V 
*Q] 89 X-ON B4 2D 4 W 
92 49 *B5 AD 5 X 
93 c9 X-OFF}| *B6 6D 6 Y 
7 Z 

: : 


+ ae 


eMVO!DWYranvv ii avsw- 


NOTES: 1) Bit configurations show: are due te the s--tty bit being held in 
mark-hold state. 


2) When the parity bit is not held in mark-hold, the most significant 
bit in the SLCP and the least significant bit in the SCP will be 
a zero for asterisked!<) codes, i.e., (The CHAR A will be ‘41! 
in the SLCP and 82 in the SCP when not in mark-hold state). 


CODE CHART: SDA II : 


[ wex. | ascrt | eBcorc ASCII | EBCDIC ASCII | EBCDIC 
00 | | 30 g | 60 % : 


01 SOH SOH 31 1 61 4 / 
02 STX STX 32 2 SYN b 
03 ETX ETX 33 3 c 
04 EOT PF 34 4 PN d 
05 ENQ HT 35 5 RS e 
06 ACK LC | 36 6 UC f 
ca 2 a 2 eae 
BS 38 8 h 
HT 39 9 : 
LF SMM 3A : j 
VT VT 3B : CU3 k 
FF FF 3C < DC4 ] 
CR CR 3D = N AK m 
Sie) $0 3E > n 
SI SI 3F ? SUB 0 
DLE DLE 40 . @ sp p 
DCL DCI 41 a q 
DC2 Dc2 42 B ‘ 
DC3 DC3 43 C 5 
DC4 RES 44 D t 
| NAK NL 45 E i 
| SYN BS 46 F y 
ETB IL 47 G W 
CAN : CAN 48 H x 
EM EM 49 I y 
SUB | CC 4A J ¢ z 
ESC CUI 4B K . { 
FS IFS AC L < 4 
GS 1GS 4D M ( } 
/ RS IRS 4E N + “i 
US* 1us* 4F 0 | D 
Tsp BS 50 P & 80 
, 50S 51 Q 81 a 
on | FS 52 «| OR 82 b 
i # | 53 S 83 c 
$ BYP | 54 T 84 d 
% | LF | 55 U 85 e 
& ' ETB/EOR 56 Vy 86 f 
' ; RE/ESC | 57 W 87 g 
ae 58 x 88 h 
i) 59 Y 89 i 
Cs SM 5A Z ; BA 
“t Cu2 5B [ $ 8B 
Nog sc | N * 8C 
—_ ENQ 5D ] ) | 8D 
ACK BE h is | 8E 
hot | BEL 5F . =| | 8F 


* Used a2 tha Lit Contra: Character. 


CODE CHART: SDA I1, CONT'D 


EBCDIC EBCDIC | HEX, | EBCDIC | HEX. | EBCOIC| 
90 AC 8 H E4 
91 AD 


E 
C uo 
C9 I | E5 y 


J 
92 k E6 W 
93 1 E? X 
m E8 Y 
n EY Z 
fe) EA 
p EB 
q EC [ 
r J ED 
K EE | | 
L EF 
M FO gd | 
N FI ae: 
0 F2 2} 
p F3 ge ow 
Q Fa | 
Al w R F5 | 5 of 
A2 S re" BRE 
AR | ltt | DB F7 7 
Ad u co { DC F8 8 | 
AS v Cl A DD F9 9 ft 
AG W C2 B DE FA | 
AT x 3 C DF FB | | 
AB y C4 D EO a Fo | 
AQ Z C5 E E] FD i 
AA C6 F E2 | $s FE ! 
AB C7 G E3 | T FF 


NOTES: 1) SDA II codes have the same bit configuration in the SLCP as in the 
; SCP. 


2) The following configurations when preceded by the DLE character 
(hex. 10) are defined as listed below; 


EBCDIC ASC II 
‘70' = ACK 0 '30' = ACK 0 
‘6T' = ACK 1 '31' = ACK 1 
'6B' = WACK '3B'= WACK 
'7C' = RVI '3C' = RVI 
'7F' = WABT '3F' = WABT 


3) The bit configuration '1F' performs the intermediate block check 
(ITB) function. 
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CHARACTER CODE BIT TRANSPOSITIONS 


TAI, TAII TERMINAL ADAPTER EMULATORS 


Power of 2 


Bit Position 


8-Bit Character in Channel "Q" 
Buf fer 


8-Bit Character in 
Communications Buffer* 


7-Bit Character Pius 
Start-Stop on Comm-Line 


* The Emulator Will Strip Off the Shift Bit before Inserting in the 
Communication Buffer. 


TA 1il TERMINAL ADAPTER EMULATOR 


Bit Position 


8-Bit Character in Channel 
"QO" Buffer 


8-Bit Character in 
Communications Buffer 


8-Bit Character Plus 
Start-Stop on Comm-Line 
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TGHI TERMINAL ADAPTER, WORLD-TRADE TTY EMULATORS 


Power of 2 27 26 25 24% 23 22 21 20 
9 1 #2 3 4 5 6 7 


Bit Position 


8-Bit Character in Channel 
"O" Buffer 


8-Bit Character in 
Communications Buffer 


5-Bit Character Plus Start-Stop 


on Comm-Line stop| stop 


TGH II TERMINAL ADAPTER EMULATOR 
Power of 2 


Bit Position 


8-Bit Character in Channel 
"O" Buffer 


8-Bit Character in 
Communications Buffer 


8-Bit Character Plus 
Start-Stop Bits on 
Comm-Line 


Between COMTEN Core and COMTEN 10 Low-Speed Line 


e 5-Level Conversion 


Power of 2 


Bit Position 


5-Bit Character in COMTEN 
Core Byte 


eyomrmees EE T=T-b EDT 
in Byte for COMTEN 10 


* Forced To "0" 
“** Forced To "1" 


e /7-Level Conversion 


Power of 2 


Bit Position 


7-Bit Character in COMTEN 
Core Byte 


7-Bit Character Embedded in 
Byte for COMTEN 10 


eee eee ee | 


* Forced To "0" 


@ 8-Level Conversion (none necessary) 
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SDA II TERMINAL ADAPTER EMULATOR 


Bit: Position 


8-Bit Character in Channel 
"QO" Buffer 


8-Bit Character in 
Communications Buffer 


8-Bit Character on 
Comm-Line 


Do 


HEXADECIMAL-DECIMAL CONVERSION 


To find a decimal number. locate the Hex number and its decimal equivalent for 
each position. Add these to obtain the decimal number. To find a Hex number, 
locate the next lower decimal and its Hex equilvalent. Each difference is 
used to obtain the next Hex number until the entire number is developed. 


[ee 


0 
] 
2 
3 
4 
5 
6 
7 
8 
9 


10,485 , 760 
11,534,336 
12,582,912 
13,631,488 
14,680 ,064 
"15,728,640 


AMOOWYOCONINANM AWM OS 
AMOoOOWryrPwWoOwnDON Pwr =O 
AMIDWOPTYPWOONAN SW MH — © 
AMDOPTYPWONAMAMASwWNM — oO 
AMOOSPYVYONDNBWNH OO 


MAXIMUM STORAGE ADDRESS 


STORAGE SIZE LAST BYTE STORAGE SIZE | LAST BYTE 
ADDRESS ADDRESS 
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@ POWERS e@ 


POWERS OF 16 POWERS OF 2 


= 


WOOHOO wWH—HO 
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NOTES 


NOTES 
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NOTES 
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NOTES 


NOTES 
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COMTEN 


1950 West County Road B2, St. Paul, Minnesota, 55113 
Ph: 612-633-8130 Twx: 910-563-3671 
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